Radiation-induced quantitative alterations in prenatal thymic development in the beagle dog.
Quantitative morphology of the canine fetal thymus was studied to evaluate the age-dependent radiosensitivity of the developing immune system. Pregnant beagle dams received abdominal 60Co gamma exposures (200 R) or were sham irradiated at one of three ages in gestation, 30, 40, or 45 days. The mean calculated dose to each fetus was 1.5 Gray. One-half of the fetuses in each litter were harvested by hysterotomy at 5 days and one-half at 10 days post-irradiation (PI). The volumes of the thymic lobules and lobular cortices were significantly reduced at 5 and 10 days PI when compared with age-matched controls. Thymic cortical volumes in irradiated fetuses were reduced between 13 and 29% from control volumes by 5 days PI and 8 and 13% by 10 day PI. Thymic medullary volumes in irradiated fetuses were reduced 18 to 23% by 5 days PI and 27 to 54% by 10 days PI. The reductions in medullary volumes in fetuses irradiated at 35, 40, and 45 days of gestation and evaluated at 10 days PI were 54, 38, and 27%, respectively. Although injury to both thymic cortices and medullas was greater following exposures earlier in gestation, damage to medullas was relatively more severe than in cortices following exposure at any one age. The degree of reduction of medullary volume reflects thymic epithelial injury and is surprising since thymic epithelium is considered to be radioresistant in the adult. Such injury may have serious consequences postnatally as normal differentiation of T cell subpopulations is dependent upon the integrity of the thymic microenvironment. Damage to the thymic microenvironment could result in defects in immunologic regulation and in immune deficiencies.